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CLAIMS 

What is claimed is: 

L (Currently Amended) A process for scavenging hydrogen sulfide and/or mercaptans 
from a liquid or gaseous stream which comprises bringing the stream into contact with a 
scavenging effective amount of at least one scavenger selected from the group consisting of a: 

(I) a 1 ,3,5-trisalkanylamino hexahydro-1 ,3,5-triazine derivative; 

(ii.) a nitrogen heterocyclic compound of the formula: 



R* 




wherein Y is -N or -O and R 8 is an aminoalkyl group containing between 2 to 4 carbon atoms; 

(iii.) an amine oxide; and 

— allconolamino of the formula (R4 X fc ) N(R«)OH wh e r e in i>oC^ 4a4ffleafH» 
branched alkyl groups i^ -aftd-R s or e independently se l e cted from hydrogen, R^or R^ OH, and 
is m e thyl e n e or a C^-Ggiinear or branched alkyl e ne group; or 

(vi^ fiv.V an aliphatic or aromatic polyamine 
and thereby scavenging hydrogen sulfide and/or rnercaptan from the liquid or gaseous stream. 

2, (Currently Amended) The process of Claim I , wherein the at least one scavenger 
ppn>prises a 1,3,5-trisalkanylamino hexahydro-1, 3,5-triazine derivative is of the formula: 



2 



PAGE 3/13 1 RCVD AT 10/13/2005 4:06:51 PM [Eastern DayligM rime) • SVItUSPTO-EFXRF-6/26 f DNIS:2738300 « CSID:(713)8S3-6071 1 DURATION (mirws):0340 



To: Com i ss i oner for Patents § 571-27 FroB: Beth A Sanders 



Pg 4/13 10-13-05 03:07 PM CST 



N 

\ 

A 

\ 

wherein each A is independently selected from the formula -<CHR 7 )x wherein x is from 1 to 
about 6 and each R l , R 2 , R\ R 4 , R s , R 6 and R 7 is independently selected from -H or a CpC 6 
alkyl. 

3. (Original) The process of Claim 2> wherein the 1,3,5-trisalkanylamino hexahydro- 
1,3,5-triazine derivative is l l 3.5-tris[3-(dimethylamino)propyl] hexahydro-l^^-triazine, 1,3,5- 
tris[2-(dimethylamino)ethyl] hexahydro-l,3,5-triazine, l,3,5*tris[3-(diethylamino)propyl] 
hexahydro-l^S-triazine or l^S-trisp^diethylaminoJethyl] hexahydro-l^S-triazine. 

4, (CuiTently Amended) The process of Claim 1, wherein the at least one scavenger 
comprises the nitrogen heterocyclic compound wherein the aminoalkyl group of tho nitrogen 
h e terooyolio compound is 2-aminoethyl or 2-hydroxyethyl 

5. (Currently Amended) The process of Claim 1, wherein the at least one scavenger 
nitrogen heterooyolio - compound comprises morpholine bottoms. 

6, (Currently Amended) The process of Claim 1, wherein the at least one scavenger 
comprises an amine oxide ie of the formula (Ri)(R2)(R3)N-*0 wherein Rj is an alkyl, alkenyl, 
alkylarylalkylene, alkenylarylalkylene, alkylaminoalkylene, alkenylarninoalkylene, 
alkylamidoalkylene, or alkenylamidoalkylene group, wherein each of said alkyl groups contains 
up to about 24 carbon atoms and may be branched or straight chained and saturated or 
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unsaturated, and wherein said alkylene groups have from about 1 to about 6 carbon atoms; and 
R2 and R3 are independently aliphatic chains having about 1 to about 30 carbon atoms; 

7. (Currently Amended) The process of Claim 6, wherein the amine oxide is of the 
formula R— CONHCH 2 CH 2 CH2l>T(CH3)2 O" wherein R is a radical selected from the group 
consisting of decyl, cocoyl, lauryl, cetyl and oleyl. 

8. (Currently Amended) The process of Claim 4- 21 , wherein the at least one scaveng er 
is an alkanolamine ie a selected from the group consisting of monofllkanolomino 
monoalkanolamines. dialkanolomine dialkanolamines and e* triallcanolamino trialkanolamines 
and e*-a mixture mixtures thereof. 

9. (Currently Amended) The process of Claim 21 h wherein the alkanolamine is 
selected from the group consisting of monoethanolamine, monomethanolamine, 
monopropanolamine, monobutanolamine, monopentanolamine, monohexanolamine, 
monoheptanolamine, raonooctanolamine, rnonononanolaraine, ethyldiethanolamine, 
dimethanolamine, methanolethanolamine, diethanolamine, raethanolpropanolamine, 
ethanolpropanolamine, dipropanolamine, methanolbutanolamine, ethanolbutanolamine, 
propanolbutanolamine, dibutanolamine, dipentanolamine, dihexanolamine, diheptanolamine 
dioctanolamine, triethanolamine and tripropanolaminc. 

10. (Currently Amended) The process of Claim 1, wherein the at least one scavenger 
comprises a polyamine containing eert&kK at least two amine groups per molecule. 

11. (Currently Amended) The process of Claim 10, wherein the polyamine is a 
polyalkylene or aromatic polyamine having from 1 to about 4 primary or secondary amine 
groups per molecule of the formula -N(RsXR9) wherein each R* and R* are independently 
selected from the group consisting of a -H an£ e* a Ci-C 6 alkyl, wherein each alkylene group 
contains between from 2 to about 8 carbon atoms. 
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12. (Original) The process of Claim 10, wherein the polyamine is dialkylene triamine, 
trialkylene telraamine or a pentaalkylene hexamine or a mixture thereof. 

13. (Original) The process of Claim 10, wherein the polyamine is N, N'-di-sec-butyl-p- 
phenylenediamine, tris-(2-aminoethytamine) > diethylene triamine, trimethylene tetraamine, 
pentaethylene hexamine, ethylenediamine, propylenediamine, triethylenetetramine, 
tetraethylenepentamine, tetrabutylenepentamine, hexaethyleneheptamine, 
hexapentyleneheptamine, heptaethyleneoctamine, octaethylenenonamine, 
nonaethylenedecamine, decaethyleneundecamine, decahexyleneundecamine, 
undecaethylenedodecamine, dodecaethylenetridecamine, and tridecaethylenetetradecamine. 

14. (Currently Amended) A process for scavenging hydrogen sulfide and/or mercaptan 
contaminants from a hydrocarbon stream, comprising mixing the hydrocarbon stream with a 
scavenging effective amount of at least one a scavenger selected from a the group consisting of : 

(i.) 1 ,3 ,5-trisalkanylamino hexahydro- 1 ,3.5-triazine derivative of the formula: 



A 



r' 

\ 



N 

/ \ 



a) 



A 

V"' 
\. 

wherein each A is independently selected from the formula -(CHR 7 )* wherein x is from 1 to 
about 6 and each R 1 , R 2 , R 3 , R 4 , R 5 , R 6 and R 7 is independently selected from -H or a Ci-C 6 
alkyl; 

(ii .) nitrogen heterocyclic compound of the formula: 
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R 8 




(II) 



wherein Y is -N or -O and R is an aminoalkyl group containing between 2 to 4 carbon atoms; 

(iii.) amine oxide of the formula (Ri)(Ri)(R3)N->0 wherein R { is an alkyl, alkenyl, 
alkylarylalkylene, alkenylarylalkylene, alkylaminoalkylene, alkenylaminoalkylene, 
alkylamidoalkylene, or alkenylamidoalkylene group, wherein each of said alkyl groups contains 
up to about 24 carbon atoms and may be branched or straight chained and saturated or 
unsaturated, and wherein said alkyiene groups have from about 1 to about 6 carbon atoms; and 
Ra and R 3 are independently aliphatic chains having about 1 to about 30 carbon atoms; and 

(iv.) olkanolomin e of th e formula (R4)(Rs)N(R$)OH wherein R^ 4s-»-G^*G » linear -of 
bronoh e d alkyl group, R4 and R» are indep e nd e ntly selected from hydrog e n, R^or OH, and R? 
is methyl e n e or a Ca - CgJin e ar or branch e d olkyl e n e group; or 

(iv/U vtA aliphatic or aromatic polyamine 
and thereby scavenging hydrogen sulfide and/or mercaptan contaminants from the hydrocarbon 
stream. 

15. (Currently Amended) The process of Claim 14, wherein the at least one scavenger 
comprises a 1,3,5-trisalkanylamino hexahydro-l,3,5-triazine derivative selected from the group 
consisting of is l ? 3 9 5-tris[3-(dimethylamino)propyl] hexahydro-l,3,5-triazine, l,3,5-tris[2- 
(dimethylamino)ethyl] hexahydro-l,3,5-triazine, l,3^tris[3H;diethylamino)propylJ hexahydro- 
1,3,5-triazineanclef l > 3 > 5-tris[2-(diethylamino)ethyl] hexahydro-l»3,5-triazine. 

16. (Currently Amended) The process of Claim 14, wherein the at least one scavenger 
comprises at least one amine oxide is of the formula: 

R— CONHCHiCHjCHjN^CH^ <T 
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wherein R is a radical selected from the group consisting of decyl, cocoyl, lauryl, cetyl and oleyl 
scavenger is an alkanolamine selected from 

17. (Currently Amended) The process of Claim 23 -W, wherein the at least one 
scavenger is an alkanolamine is selected from the group consisting of monoethanolamine, 
monomethanolamine, monopropanolamine, monobutanolamine, monopentanolamine, 
monohexanolarnine, monoheptanolamine, monooctanolamtne, monononanolamine, 
ethyldiethanolamine, dimethanolamine, methanolethanolamine, diethanolamine, 
methanolpropanolamine, ethanolpropanolamine, dipropanolamine, methanolbutanolamine, 
ethanolbutanolamine, propanolbutanolaraine, dibutanolamine, dipentanolamine, dihexanolamine> 
diheptanolamine dioctanolamine, triethanolamine? and tripropanolamine. 

18. (Currently Amended) The process of Claim 14, wherein the at least one scavenge; 
comprises a polyamine containing oontaina at least two amine groups per molecule. 

19. (Original) The process of Claim 18, wherein the polyamine is a polyalkylene or 
aromatic polyamine having from I to about 4 primary or secondary amine groups per molecule. 

20. (Currently Amended) The process of Claim 14, wherein the at least one scavenger 
cgffiprises a polyamine is selected from the group consisting of N, N'-di-sec-butyl-p- 
phenylenediamine, tris-(2-aminoethyIamine), diethylene triamine, trimethylene tetraamine, 
peittacthylene hexamine, ethylenediamine, propylenediamine, triethylenetetramine, 
tetraethylenepentamine, tetrabutylenepentamine, hexaethyleneheptamine, 
hexapentyleneheptamine, heptaethyleneoctamine, octaethylenenonamine, 
nonaethylenedecamine, decaethyleneundecamine, decahexyleneundecamine, 
undecaethylenedodecamine, dodocaothyl e notridooamino, dodecaethvlenetridecamine and 
tridecaethylenetetradecamine. 

21. (New) A process for scavenging mercaptans from a liquid or gaseous stream which 
comprises bringing the stream into contact with a scavenging effective amount of an 
alkanolamine of the formula (R4)(R5)N(R 6 )OH wherein R* is a C,-C, 2 linear or branched alkyl 
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group, R4 and R 5 arc independently selected from hydrogen, Rs or R 7 -OH, and R 7 is methylene 
or a C 2 -C 8 linear or branched alkylene group and thereby scavenging mercaptans from the liquid 
or gaseous stream. 

22. (New) The process of Claim 21, wherein the liquid stream is selected from the group 
consisting of liquefied petroleum gas, crude oil, petroleum residual oil and heating oil 

23. (New) A process for scavenging hydrogen sulfide and/or mercaptans from a liquid 
or gaseous stream which comprises bringing the stream into contact with a scavenging effective 
amount of at least one scavenger selected from the group consisting of a: 

(i.) 1 ,3,5-trisalkanylamino hexahydro-l,3,5-triazine derivative; 
(ii.) nitrogen heterocyclic compound of the formula: 
R 8 




(I) 



wherein Y is -N or -O and R 8 is an aminoalkyl group containing between 2 to 4 carbon atoms; 
(iii.) amine oxide; 

(iv.) alkanolamine of the formula (ILiXF^NCRaJOH wherein R6 is a C1-C12 linear or 
branched alkyl group, R4 and R 5 are independently selected from hydrogen, R* or R 7 -OH, and R 7 
is methylene or a C 2 -C 8 linear or branched alkylene group; or 

(v,) aliphatic or aromatic polyamine 
and thereby scavenging hydrogen sulfide and/or mercaptans from the liquid or gaseous stream 
wherein the scavenger is added neat or diluted with a solvent selected from the group consisting 
of alcohols, esters, benzene, benzene derivatives, acetone, kerosene and aromatic naphtha 
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